The wear level of restorative materials in class V cavities was evaluated by a new in vitro method using a tooth brushing apparatus. The result corresponded well with clinical findings. The conventional composite resin showed a higher abrasive resistance than the enamel surface, while the glass ionomer cement and light cure composite (BF) showed an abrasive resistance equal to the enamel surface. Though the wear resistance of 4-META/MMA (S) was low, the PMMA-acrylic resin containing dimethacrylate showed an improved wear resistance. The wear resistance of S and PA samples after 30min brushing which equal to two years of intraoral tooth brushing showed comparable wear resistance to C, PC and I samples'. From the SEM photographs, all the composite resin surface showed obviously rough surfaces compared to unfilled resins after 30min of brushing. Unfilled resin may be worth being reconsidered in class V restorations from an esthetic point of view.
INTRODUCTION
For esthetic reasons and the less requirement for resistance to the biting force during mastication and to the contact rubbing of the teeth, tooth-colored restorative materials such as restorative resins or glass ionomer cement are likely to be chosen in filling class V cavities. fillings which had been filled for more than two years. On the casts, none of the composite surface level was lower than the enamel surface level of the cavity rim (Fig. 1) . On the contrary, most of the composite surface was seen to bulge and had a higher level than the enamel, although it had been polished even with the enamel surface after filling. Unfortunately, there seldom have been reports concerning the wear of class V cavity filling materials . The purpose of this study was to simulate intra-oral abrasion conditions and to evaluate the wear level of restorative filling materials which were filled in class V cavities of human teeth.
MATERIALS AND METHODS
Freshly extracted human molar teeth were selected and were sectioned longitudinally on the occlusal surfaces into two parts (Fig. 2) . Either the buccal or lingual part of the molar teeth were polished with silicon carbide paper first using #200 followed by #400, #600 and #800
grid to obtain a flat enamel surface area ranging from 6.5mm2 to 7.5mm2. Three random which was added on the tooth brush every 30min. The two specimens on the two reciprocal arms were exchanged every 30min. The mechanical arms operated at 50 strokes (double slides) per min. The arms moved 15cm for each slide in a direction parallel to the flat enamel surface or perpendicular to the axis of the tooth. The specimens were brushed for 30min, 2 h and 6h. The 6h specimens were cross sectioned at the middle of the filled cavity by a diamond cutter#. The wear level values of the test material relative to the enamel surface were measured by a profile projector@. The surface roughness of the 30min and 2h specimens was observed by a scanning electron microscope$. Three pairs of block specimens including 18 enamel surfaces without any cavity formation were brushed for 6h. The abrasive loss of the height of the enamel surface before and after the 6h abrasion were measured by a micrometer. Table 3 and their profiles are shown in Fig. 11 . In all size cavities of unfilled resins S and PA, the wear level after 20min and 25min abrasion were the same as the wear level of the control group C. The surface scratch of the unfilled resins S and PA were not evident within 30min's brushing.
The surface of the 2h specimens was not significantly different from that of the 30min specimens except the unfilled resins S and PA in which the wearing track of the 2h specimens was much deeper than those after brushed for 30min.
DISCUSSION
Many investigators have claimed that data from the in vitro three-body system often disagree with clinical studies, and recently tend to use two-body systems for evaluating wearing. In this study, however, we tried to use a three-body system because it is close to daily intraoral tooth brushing and a class V cavity does not have an occlusal force and impacted food like class I or II cavities. Our total result agrees with data reported by Swartz et al.20) who have described that the unfilled acrylic resin was more vulnerable to abrasion by tooth brusing and abrasion than any of the composite resins, either conventional or microfilled. Li et al.21) also have described that the conventional composite resin generally showed the most resistance and the unfilled resins were the least, with the microfilled in between.
In vitro studies, most of the wear values are based on measuring the weight loss of the test piece. Although it yields data on the pure wear of the material, the relationship between the tooth enamel surface and the filling has not been reported. In our study, conventional composite resin C showed a higher wear resistance than enamel in all sizes of cavities. This result corresponded well with our clinical findings in class V cavities that the composite material surface bulged and had a higher level than the enamel surface. This suggests that these higher surfaces are not always necessary in a class V cavity.
Lutz et al. 22 ) have reported the effects of the size of the cavity of class I and II and found that wear resistance tended to increase as cavity size decreased. As shown in 
